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(54) c*^©**] #«^v*-^«»Rt«f©i8s*a 
(57) imm 

[flRfc^ft] 0 < S i 0 2 /Y 2 0^ (Y : T 

^ y 5r0. 3~i. 2MgI-e*ftyf 

®»ttj?j©#£T, p h 1 1 gi±-c@«i-5^«ixe 

t, 3 0#£Artl£pH&l 0. WB*^* 
^£fefcSttt%*MR& Lfc5tA«tfW»J: 9 
#bftfc»fcg*fc±fifc#i: U 3 0~2 0 Onm 
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< 1 

i ] ma^tt±a» t u 2 0 ~ 2 

£«r*!HK£-t-5#MKy- y#-7*»#„ 

[ffl*^3] 0<SiO 2 /Y 2 O<2©8ifi (Y: 
T^y&JWsW £0. 3~1. U^ir^ 

tt#®»tt#j©#£T, phi iM±-?®M-rz>mteT. 

g£. 
£, 

Sr^tf r t £#®£-r5*Mfcy ytf-^&ft©^* 
[fit** 5] il*:«3^v>L,4W^TH^lcIBI£o* 

mx-h z> c £ t -r 5 $s#y y 5 * ©JS3g 

^e=!7A:tg : SSfc&tt^eMfc-C 1 : 1~1 : 5 0^5 

[f»#*7] W*J®6IE«0*ffiiC*3V>T, TOTV 
-.WBStmiWitHl : 3~1 : 2 0tfe5 

*V*T, HiKT^^ASgtt^grl 8*tt*.S77i' 

*5V»T, E^TV^e^^AtSll^^l 8£IT©7M 
A-S&*U J.o«st*©»£ ©*&<>. 1~3M£ 

r. t &4#m£i-s#«y y#-7*$#cDSi 

[3S9i©f$Si!ft!a8] 
[00 0 1] 

[0 0 0 2] 

tiSsiOfi^tLT, §fln&2~5 0nm©y y?L£W 
?-5^fr#3y y#-7*$#flS&B£;ixTl^3. W*: 
»i#M¥8-6 7 5 7 8^BB^$ti5y y#-y**&# 



tt* 3&^±9&S=*5cllB«to»&*/fc$ft» 1. 5 
~1 Onm©Jt«EflWSl-*iMl?LSr*UTV^. y y#-7 

h% wm*x ? -t/nitK:*^ Litfrmmmn<r>m 

[0 0 0 3] 

m&&m^ijit%\ci>oxtt. mtk&&M<onmc/ y 

*?A**»4ifiU)8v^, MngSfc>)©iS8 

[0 0 0 4] Jtt*y-y#-5*»#«:»iSLfc«l 
fc^SSft-CVS (f-^aiv^ Vol.273 pp. 765-76 
7) i>\ V^ftfc^ft 9 *&&*>©£ ftoT:fc<9. «rfc 

#©*§£\ 3Amg*©Mi^TLf 5. r©fc 

6mS'fa«B^I©#«y V#-9^»*«rJ8BWtBtf*>5 
forth*), ^f*9if*u^©-e(4*^ofc. 

[0 0 0 5] 

[im«:«F*1-5fc»©¥8:] I$£i§j£-r3fc-© 
fc**W#*#*»lMtS:fr o fc £ r. 5, #£©&*/ 

W^y*-7^#tt, Kft«lgSr^^£U 
^^2 0~2 0 Onmt?, E.o^rOS^[R](^y y?L^5 
#fiLTl^5r ££#&£-?-£„ *fc. *5IWic*3^^ 
"C, 1SSc©#«^ 5 ^s' h y-* LT-fcStf- 

[0 006] 4fc, *5SWKli»*»5*IJS*tttt, 0 < S 
i 0 2 /Y 2 0< icymm. (Y : TVW* !> 
0. 3~1. 2M)gtf, *^*^ttlfffiffitt3W©»ft 
T> pHl lW^nidflgi:, pH£30# 

$*5«M*^IS£, ttB«ftUfcJ:9»J«*nfcS» 

[0 0 0 7] *38Wfc*»*»5*ttKJ3V^T» 
lliNa 2 S i 0 3 Sr^^£1-Sr£*Wa-e&5. * 
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% : fflWftHre/l/JtT 1 : 1~1 : 5 0 X*&Z> CI t 

[0 0 0 8] *^fc^*>5*j5feli*3V^T, *6 

tBaiRrv^-^^A^ : ^HiSfi^Ufc-Cl : 3~1 : 

J.oS»ei^|.©*i:©tt*0. 1~3M&*# 
[0 0 0 9] 

0<S i 0 2 /Na 2 0<2tt5rifitS©M* 

*v*;W®cr ^-•o&m.x ±^±\z.mm 

[0 0 10] mlfas i 0 2 /Y 2 0i5 2trSx5i:, A» 
ffiL<4if»„ — jRfcs i o 2 /Y 2 oris 2 £ 

K;*y#-y^»#£#5rfcas-ct4v\ > zokoiz 

S i0 2 /Y 2 0*2£l±Oi|aj*J:9^y*-5^»*«r 
?&£-f SSflft LT#*¥5-5 0 3 4 9 9K^1-t>© 

ICfeSrtt, #«©y yjK-7^«&fr^lS1-5r 

[0 0 11] £1T, *»W©ffiiftlllfi»IB*RW-r 
5„ 

*^JC*5V>TfflV>?jtL5^Ki£tt, 0<SiO/Y 2 
0<2 (Y : TfrlJ V temffi*) Oh'DXh'O. SfFfE 

is r*vf»$rs^ri-5toirj itm wtit^m. m 

5. S^tgiLTte, Na 2 Si0 3s Na 4 Si0 4 §iS 
[0 0 12] S/JJ a >-T^3dr«>Kt LTtt, X 



■CfcS. *#7*£L-tl3u Wx.«J isi^ 
J I S2-f, J I S 3f*^5flf P>^5„ 4*S, 
5>© r3g**£3rt-34MtJ A, ifliS iO 

2 /Na 2 0^2. OSt^T^S. fciiB* 

ia*)0<S i 0 2 /Y 2 0<2 t^$tb#5SKtSSr 

[0 0 13] 4*5, **WirJSV^TfflV^ii53S»lfi 
14, SiO 2 /Na 2 O<0. 5 tt, y. ytf-y 

*fc> 2<Si0/Na 2 0©i^t: 

*S#tS 1 4 9 , 5££4i§fl?#l$K: lift 9 lc < < . WVt* 

^fBtj3V>Tf40<S i 0 2 /Y 2 0< 2, mz.0. 5^ 
Si0 2 /Y 2 0^1. 9##3:LV\, 
[0 0 14] #^>ttlf-S?gttflJ 

/Udf^EiKTV*=^Aig [R 4 N] X, Rtm^H 
[0 0 15] 



[ 




4*5, ±15«-T>-*=^A|g^t5V>T, 

R : H, TA^/Ug, Ty/WS, ^ViM'g, 7i-^ 

X : C 1", Br", I", N0 3 " 

*P©flfig*r#r$fc©#«*$*i*. m bonfire 
^e-^i»m«, pHSrl 0. 5»Tt1-^r 

*5, Eg»TV*=!?Aig(DR^^l 8£jS&x.5T^ 
*A*-r*>Si:, «K#W«r»*L-^-v\ BUR 

^Cli, itEt^imS. WitfC 1", Br", i- 
t^SrO. l~3MSr*#**5ii:*»jffii-C*»5. 
[0016] *^W(c*JV^#m^4^ y#-7 

^llOT©S-a-, 4V^LS i 0 2 /Na 2 0>2©«^ 
T/^U^J^^inL, pHl 1£1±, d>oS iO 

2 /n a 2 o< 2 ti-s„ zoRfctm-rz&fttifmii. 
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[0017] ft&, mmmcm-z*?*>&&mm& 
&itf>S"j-s-i**/Hfc-e#$ l < « o . 02~i. o , mz. 

IfSKttO. 05~0. 3t?fcS„ 3SK^(C*fU*^ 

* y&Rmmmifr^^ttx- 0.02 *«<D4§^-tcf± v 

<f-*y&ftmmmw±&\cmif u ^-rtnz lx i>m 
[0018] mv&i&xm. 

H&10. 5£iT(ci-5„ lOigf, *^Vtt#ffiS 
1"5c pHl lW±T-im«?^iCfcofc^-Y 

^^$n5„ pHlO. 5SrMx.-rv^5t_hfS^l^ 



ftv\ ft*^ pHofiTSI^ii^iPia 
&± *) 3 0^rttcfT5^S* 5 fe5, 
[0 0 19] i&jsiji 

[0 0 2 0] S i Q,/Y.,OiOM 

*1\ *^(c*jv>t!|#IS^s i o 2 /Y 2 otc:oivr 

U rfTBSawr^^'l'^ (AerosilttS!#2 0 0) 3 
0 0 g fciPx, jf#-TS. ioMSIr 7 0 CCKT 5 

[002 1] 
[*1] 



S i 0 2 /Na 2 0 0. 5 

pH 12.05 

\t$tmm 1066 



1. 0 1. 5 2. 0 

11.95 11.65 11.35 

%±®m 5z±®m 

1126 1142 1052 



[0022] &:}b\ xmrntiromfehmmcfTotc, 

©ffl/m, B#«^iU DX-3 5 0£.fflV\ CuKa 

m%xmmti.x2& (20) /^-t^ofc ^u^h 

[0023] ±lESJ:<3 9je>a»ft.fc5fc. s i o 2 /N 
*fti?2. 0£>6&;i3fc<©&*<D**J8V\fc©^liS:E 
*J, S i 0 2 /Na 2 0^2W4|^ti4 > 8fti*7fB&4§ 



S i0 2 /Na 2 0^1. 9gfi*T?^(c:»ig-e 

[0024] mmm.m& 

fc, mWtmk&<affl&%ft5zbiW*X'bZ. 1-ftto 

/kry^^^n^K (BTC) gT^e/l-Srl LCO 

U t»IflC2NOit*«g*l 2 Oml/minT-JPx. 
TpH?r8~9(cPStfco <5>i§ • *^tT 

V\ 7 0 0 < C(CT3^ra^bT©*Sr#fc 0 

[0 0 2 5] 

l«2] 





£ (M) 


0.15 


0. 5 


1. 0 


1. 5 


BTC 


(M) 


0.0 3 


0. 1 


0. 2 


0. 3 






~7* 


♦H^y* 1 -7* 










Ell 


02 


03 


IH4 



[00 2 6] |Rlfi*±0H6a»ft±5fc. if* < ft 5. ^UT, #»H#fc<0|ftWfc,J:!K £8£i£ 

0. 1 5MWy/f-?^tlj:J!)5t)^Mt4 m&fcO. 3-1. 2M*tWV^7^t49# 
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[0 0 2 7] pHl 



!)A?n5>f K (BTC) 0. l^A-Srl LCO^^ 



E^iC 2 N^KtK^^T p H £ 8 ~ 9 tdWHI bfc 0 

6i§ • *ffi£tTV\ 700tia3WMtt«J 
*£t#*:o 
[0 0 2 8] 
[163] 





2 ml/mim 


1 2 Oml/min 




1 50# 


2. 5# 










H5 


E12 



[00 29] ^mi*)MP>/!i^J;5lc, 2N-i£&8s 
BtTl2*#T-^^*Djia(4 1 Oml/min£Jt.± (p 

Hmtmmmm 3 o#»t) -?*>s r t i>wmxhz><, 
[oo3o] p ummmmmg. 



!)"7i»0. ^^—/VY 9 ^f/VTy^-!)^ 

9 n 7^ K (BTC) 0. l^/Vfc 1 LC^tVSi* 

(c^$-&fc„ r<ott»ias«7 0 < Ci:L, ^flittm 

i-=S-SSa»lg^7K^$r 1 2 0ml/min{-TpH?r8~ 

0 0 X:\Z.X 3 B^j&jS LT^^Wfc 
[0 0 3 1] 
[£4] 





0. 2N 


2N 


5N 






2. 5# 














me 


02 


07 



[00 3 2] ^&&£*)Whfrti:£oK. 0. 2N-& 
$£)Bv^ ty. ytf-yxX'tehZAK Mi4oTL 

L<(tl~5N-^, #id»*L<ttl. 

m^.JLU^Wfr-r^<DpH^m^mi-^mm^3 o# 

[0 0 3 3] tete, *mmzfrfrz>Wft*y#-yxlfo 
5. 



[0 0 3 4] 

ttmtttYV 17 A (Na 2 SiO 3 )0. 5Mt. ^ 
-;vF!)^f/V7^=!>i^0 7^K (BTC) 0. 

gf^CCiU *gflS»&K2N-l£&£l 2 Oml/min 
(Dm&X-mML. pHSr8~9icPSLfc 0 81 
TkifcSrfiV, 7 0 0t(CT3^pffi^LT^*Sr# 

8tc x ^®^?aii^ia9{^ mafeftftzmi o 

tc, ^tv-?tl*1-o *J8, &tg®»3?i&»B:B. E. T 

[0035] 084!?, iHlJf^tt^^f-^-T-^itSr 
^K*^ia»CD, (P/pO) =0. 4 5 
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ffiSr«Tlctk(R« k fc t> fcisr. 



Na 2 S i 0 3 

it*rasi 



0. 5mol/l 
2 ml/mi n 
110 OmVg 
3 0 Oml/lOOg 
3 OA 



0. 5mol/l 
1 2 Oml/min 
9 0 OmVg 
5 0 Oml/lOOg 
3 5 A 



1. 5mol/l 
1 2 Oml/min 
5 OmVg 
4 0 Oml/lOOg 



[0037] ±e«5£0«e>a>*«£5fc:, «M£y y^ 

LT^5rtd53S»$^5o 4*5, ±iE»»*ttJ IS 

[0038] mmm2 

**WBt1-hy$J* (Na 2 Si0 3 ) 0. 5—1. 2mo 
1, ^^Mj^fyVT^^^^ny^ K (BT 
C) 0. 0 5-0. 2 4mol2r 1 L<D4 

N-|gK^TpHSr8~9tc:p3lbfcc ifitii, 

**«rffv\ 7 o ox^\cx3i%mi&j&vxWi}t* 

yxlfoft&mco 4*5, Na 2 Si0 3 /BTC=l/ 
0. l4V^Ll/0. 2£Lfc 0 wCO®Hrt-Cii, vvf 

[0 0 3 9] Effigy 3 

(Na 2 Si0 3 ) 0. 5-1. 2mo 
K XTTD/uhV ^f^T^^^A^o?^ K (S 
TC) 0. 0 5-0. 2 4n»l&t*fiffr7-hy *A (N 
aCl) 0. 5 — 2molSrl L<0-r^V^7k^«P$ 
i*:5o tte*lk0l2 fclfl«R:LT#«* y#-9 

*$#£#fc 0 4*3, Na 2 Si0 3 /STC/NaCl 
= 1/0. l/l-44V^Ll/0. 2/l-2tL 
fee r^irttlt V^i**tt>*|fcR^yjK-7^»ffSr 

[0040] mmm* 

^^iithD^A (Na 2 S i0 3 ) 0. 5 — 1. 2mo 
U XTTDAsh!) *7A'T>*=>VJ»0u ! ?'t V (S 
TC) 0. 0 5-0. 2 4mlRX^it^ h V *? J* (N 
a Br) 0. 5 — 2mol£r 1 L <D>f 

**• wk. mmmmm2 kmrntL-xw®:* y#-y 

xffiftZWZo 4*5, Na 2 S i O/STC/Na B r 



= 1/0. 1/1— 4#V>Ll/0. 2/1 — 2tL 
fc 0 rcofSfflrt-m, ^-f*tt*R^yaK-9^»#«r 

[004 1] HtgfflS 
t^hSith^A (Na 4 Si0 4 ) 0. 5-1. 2 
mol, h !) ^ f /VT^- P 7>f K (B 

TC) 0. 0 5-0. 2 4nol*rlL©>f*>'SE**K 
EtflL WIB*Jfe«2i:^cLT#^p«y 
#-5^»#Sr#fc. 4*5, Na 4 S i 0 4 /BTC=l 

/o. l-i/o. 2iifc 0 Vvfft 
t>«ft^y*-9^»»*riWi-*rfcas-c#fc. 

[0 04 2] HiSgtl6 
y h y £A (Na 2 S i 0 3 ) 0. 5-1. 2mo 

1, ^--vn/l'h V ^f/VTV^-^A^n?^ K (BT 
C) 0. 0 5 — 0. 2 4mol&tf— WC*T<i * (Si 
O z ) 0-0. 5mol£rl L(0>f*^5!lft7Kfc»»$* 
So ZKDflL WiaillfiW2i|^«^LT#^y Vi£-y 
^»ft:Sr#fc 0 4*5, Na 2 S i 0 3 +S i 0 2 < 1 . 3m 
oltbfco £e&«Hrt"ett* V^*Lt>»tt^ysK-5^ 

[0 0 4 3] %W$M 

h V i? & (Na 2 Si0 3 ) 0. 5-1. 2mo 

U ^f7!);^!iyf;V7^^oWK (s 
TB) 0. 0 5-0. 2 4iBDlAXf9k<t1-bl)V& (N 
a Br) 0. 2 — 2mol£l L<D^;^3£&7M^fl?£ 

**• em. «Erianis^2 hmmcvxffik* yx-y 

4*5, N a 2 S i 0 3 / STB/NaBr 
= 1/0. l/l-44V^Ll/0. 2/l-2iL 

fco ^o«5Hrt-ewc, wf*ifc##y yx-y*®fr* 
[0044] *3swKfleoT«as*tfc»«p«y 

W^«^«p°p4ifo^jS^^J{rE^-r5i:, #JJI£iI 
5o roi5t«J»^ffl*J+H*tt^y*-5^»*Sr 

-)KWi:iio. i-8 0it%m ?Ut, # 
flfc*<D«fi©i§£fc:tto. i~5 oss%as-««n?*> 
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0 . 1 ~ 7 0 j&#)"?#>5o 
[0 0 4 5] ±IB<D^yjK— 7^^i-*Px.x ^f- 



[0 04 6] TIE* 6 <D X 5 -7 7 >^-i ^ 

[*6] 





5. 


0 


















5 


. 0 


















5 


. 0 






















1 0. 


0 


1 0 


. 0 


1 0 


. 0 


15.0 




5 2. 


9 5 


5 2 


. 9 5 


5 2 


. 9 5 


5 2.95 




1. 


0 


1 


. 0 


1 


. 0 


1. 0 




0. 


5 


0 


. 5 


0 


. 5 


0 . 5 




0. 


0 5 


0 


. 0 5 


0 


. 0 5 


0.0 5 




5. 


0 


5 


. 0 


5 


. 0 


5. 0 




















20. 


0 


2 0 


. 0 


2 0 


. 0 


2 0. 0 




5. 


0 


5 


. 0 


5 


. 0 


5. 0 




0. 


3 


0 


. 3 


0 


. 3 


0. 3 




0. 


2 


0 


. 2 


0 


. 2 


0. 2 




0 






A 




A 


O 




0 






O 




O 


X 



[0047] fctta 

ea-g-tfc^g- atttfli, 2) , £?u&iBft©B6-£tL 

© : fl2tt<-f*i,S:Ufc£lEl*Lfc 
O : im< -ffl* Lfc t ®& Lfc 

[004 9] act, #*K#^f*fJl23c 6 <DMj&mztt 



[0048] id>i&#e>* *H*>y#— ?*»#&e 
fctt#*> (Bfftt) ©ffffi 

±fB#Jf fl-JWJ £20-29 2 0£\C 

mmzmft£ j £fc<Dh, 2i$iKi£rt-cgiW;**3. 

iK£TE©ira£fltettwaB*llJt3*;fc. 

^MOA»# 0£ 

/-**/KDA&tf s 6~11* 
/^/KDA&tf* 1 2&Rh 

[*7] 
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0MtK4 kiwis tttme 





5. 


0 




















5. 


0 




















5. 


0 


























1 0 . 


0 


1 0. 


0 


1 0 . 


0 


1 5 . 


0 




5 1. 


9 5 


5 1. 


9 5 


5 1 . 


9 5 


5 1. 


9 5 




1 . 


0 


1. 


0 


1 . 


0 


1. 


0 




0. 


5 


0. 


5 


0. 


5 


0. 


5 


mmm 


0. 


0 5 


0. 


0 5 


0. 


0 5 


0. 


0 5 




5. 


0 


5. 


0 


5. 


0 


5. 


0 






















2 0. 


0 


2 0. 


0 


2 0. 


0 


2 0. 


0 




5. 


0 


5. 


0 


5. 


0 


5. 


0 




0. 


3 


0. 


3 


0. 


3 


0. 


3 




1 . 


0 


1 . 


0 


1 . 


0 


1 . 


0 




0. 


2 


0. 


2 


0. 


2 


0. 


2 



3b* 
ftJffMK 



A 
A 



A 
A 



x 
x 



[00 5 0] JMBfcE£-S;ftfc1>- y *vHM fvH±** 

[8*5 *l, *fc»*omS5ttt>BI&*i/5. 
[0 0 5 1] 95IB*7Sr#K-rSt, !J TvHI* fvu 

[00 5 2] fc*5, ±1B$*<Z>W« ii^T©<fc 5 fcfifo 



© : 5 OA* 0~54#*Lfcb !J t y«*S8»fc. 
O: 5 0A*6~2 Oifej^JUtt y t y^Sr^fefc, 
A: 5 0A t t , 2 1~3 545iSJ3)lttyty<SS:aJ»fc. 
X : 5 0A*3 6~5 O^fllLKt y t ygSSr®*fc„ 

®: 5 0A*3 6~5 0£a s $b*©f&^£®©fco 
O: 5 OA* 2 1~3 5£a J 8b*©#ilftlS£S«>fc. 
A: 5 0A*6~2 0£#3b*©fS i ifciB£«©;fc. 
x : 5 0A+0~5£rt J &*©#^SrK»fc. 
[0 0 5 3] »Jc*38W#^H:^ y #-?*»*£■*:© 

1*8] 



6 



8 9 10 11 



yy#— o.oi o.i 0.5 1.0 5.0 10.0 30.050.0 so.o 



34.99 34.9 34.5 34.0 30.0 25. 0 5. 0 0 0 
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46.95 46.95 46.95 46.95 46.95 46.95 46.95 31.95 1.95 






1. 


0 








0. 


5 








n 

yj . 










iJ . 


n 


















\J . 


n 
yj 




y ; v y 




5. 


0 








0. 


3 










u 








n 
u . 


Z 
















X 


AO© 


® 


© © © © 




X 


O O O 


© 


© © © © 




O 


O O O 


o 


O O O A 



[0 0 5 4] ±!B*8±9 9J&*»ft«fc5fc, 
1. 0%e*©E^b-t<oa**HlKi:45. 

2 0 2f 

y ytf—7*mft 

[0 0 5 6] <»*>tt$M8£W7y*;*«r8 5-90 &:£#fc 0 : 
k^wbeiimju Bfjeo«iRH>u ?&9Bftup [0057] 

f-^v^— r ^ y 
S^^vPaKyS/n^lf:/ (6cs) 

y y#~7*)f£ft: 
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